Research Notes : United States : Tests for linkage of seed protein genes Lx1, Lx3, and Cgy1 to markers on known linkage groups by Davies, C. S. et al.
Volume 14 Article 58
4-1-1987
Research Notes : United States : Tests for linkage of
seed protein genes Lx1, Lx3, and Cgy1 to markers
on known linkage groups
C. S. Davies
Purdue University
T. J. Cho
Purdue University
N. C. Nielsen
United States Department of Agriculture
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Plant
Breeding and Genetics Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized editor of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Davies, C. S.; Cho, T. J.; and Nielsen, N. C. (1987) "Research Notes : United States : Tests for linkage of seed protein genes Lx1, Lx3,
and Cgy1 to markers on known linkage groups," Soybean Genetics Newsletter: Vol. 14 , Article 58.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol14/iss1/58
PURDUE UNIVERSITY 
Department of Agronomy 
West Lafayette, IN 47907 
248 
1) Tests for linkage of seed protein genes Lx 7, Lx3 , and Cgy 1 to mar ker s 
on known linkage groups. 
A pr oject t o assign linkage groups to seed pro t ein genes on the basis 
of phenotypic markers was begun in the summer of 1981. F2-segregation data 
for sever al combinations of phenotypic marker genes and storage protein l o-
ci were generated . As priorities have forced the scope of the project to be 
scaled back considerably, the segregation data obtained t o date are reported. 
Materials and methods: Crosses were made between lines containing mu-
t an t alleles for the seed protein gene loci Lx1 , Lx3 , and Cgy1 and lines 
that had alternate alleles for one or more of the following phenotypic mark-
er genes ~ T/ t (linkage gr oup 1) , R/ r (2), Ln/ ln (4) , Dt1 / dt1 (5), L1! 11 (5), 
L2 / 12, ii /i (7), w1 / w1 (8), Lf 1/ lf1 and Lf2/l f 2 . F1 plants wer~ selfed to 
obtain F2 seeds . A small portion of the cotyledon was removed with a razor 
blade for analysis ; and the remaining portion of the embryo was planted . 
The cotyledon chips were analyzed electrophoret i cally (Kitamura et al . , 
1983, 1984) or immunologically (Kitamura et al., 1983) to determine pres-
ence or absence of the mutant proteins . The F2 plants were scored fo r pres-
ence or absence of phenotypic markers . A chi- square test for goodness of 
fit to a 9: 3:3:1 ratio was performed . 
Res ults : Evidence for linkage was not obtained . However, the possi-
bility of loose linkages in many of the gene combinations t ested where the 
progeny number was l ow could not be excluded. 
Table 1. F2 dihybrid segregation ratios for seed protein gene loci Lx1 , 
Lx3 , or Cgy1 and several pheno typic marker gen~s 
Gene loci Parental geno t ypes 
cgy1cgy1pcpc x Cgy1Cgy1PcPc 
Kebur i x T41 
Cgy1Cgy1PcPc x cgylcgy1pcpc 
Galland x Keburi 
Cgy1Cgy1DtDt x cgy1cgy1dtdt 
Galland x Keburi 
Cgy1Cgy1L2L2 x cgy1cgy1l2l2 
Galland x Keburi 
Cgy1Cgy1TT x cgy1cgy1tt 
Galland x Keburi 
SP 
17 
31 
24 
10 
8 
Phenotypic F2 1 2 
segregation ratios ' 
Sp sP sp 
7* 12* 1 
10* 8* 1 
10* 5* 4 
9* 4* 1 
5* l* 3 
5 . 2 
2 . 0 
2 .3 
5.6 
6 .1 
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Table 1. Continued 
Phenotypic F2 1 2 
segr egation ratios ' 
Gene loci Parental genotypes SP Sp sP sp x2 
Cgyl ,I 
. . .i .i 
Cgy1cgy1ii x cgy1cgy1 i i 
Galland x Keburi 16 10 7 l* 3. 2 
Cgy
1
,Ln Cgy1Cgy1lnln x cgy1cgy1LnLn 
T41 x Keburi 17 7 11 2* 3 . 2 
Cgy1 ,w Cgy1Cgy1 ww x cgy1cgy1ww 
T41 x Keburi 16 3 4 1* 1. 2 
Lx
1
,I .i .i x lx1lx1ii Lx1Lx1 i i 
Ichigowase x PI 408.251 13 3* 5* 0 1. 9 
Lx1,R Lx1Lx1rr x lx1lx1RR 
Ichigowase x PI 408.251 8 8 3 2* 
T255 x PI 408.251 3 1 0 0 
11 9 3 2* 5 .3 
Lx
1
,Lf
2 
Lx1Lx1lf2lf2 x lx1lx1Lf2Lf2 
T255 x PI 408.251 3 2 1 0 1. 1 
Lx
3
,I 1 1 .i .i x3 x 3 i i x Lx3Lx3ii 
Ichigowase x PI 408.251 15 3 3 0 
Ichigowase x Galland 53 20 7 9* 
68 23 10 9* 7.3 
Lx
3
,Dt lx
3
lx
3
dtdt x Lx
3
Lx
3
DtDt 
Wasenatsu x 169-4659 27 15* 18* 5 
Ichigowase x Galland 57 13* 9* 5 
Wasenatsu x 168-152 23 7* 10* 3 
107 25* 37* 13 0.2 
Lx
3
,L
1 lx3lx3L1 L1 x Lx3Lx311 1 1 
Wasenatsu x 168-1562 23 8 7 5* 2.2 
Lx
3
,L
2 
lx
3
ix
3
L
2
L
2 
x Lx
3
Lx
3
1
2
1
2 
Wasenatsu x 169-4659 32 10 18 4* 
Ichigowase x Galland 61 12 11 5* 
Ichigowase x T245 51 16 17 7* 
Wasenatsu x T255 15 6 12 3* 
159 44 58 19* 2 . 1 
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Table 1. Continued 
Gene loci Parental genotypes 
lx
3
1x
3
ww x Lx
3
Lx
3
ww 
Wasenatsu x 169-4659 
Ichigowase x Galland 
Wasenatsu x T245 
Wasenatsu x T255 
lx3lx3Lt1Lt1 X Lx3Lx3lt1lt1 Wasenatsu x T245 
lx3ix3Lt2Lt2 x Lx3Lx3lt2lt2 
Wasenatsu x T255 
Sp 
29 
27 
35 
33 
124 
15 
35 
Phenot~pic F2 . 1 2 segregation r atios ' 
Sp sP s p 
10* 11* 8 
8* 9* 1 
14* 12* 4 
10* 20* 6 
42* 52* 19 
7 5 5* 
15 12 5* 
3 . 3 
5 .3 
6 . 0 
1
Phenotypic segregation ratios are reported in the following order: SP 
(doubly domi nant), Sp (singly dominant, seed protein gene), sP (singly domi-
nant, marker gene), and sp (doubl~ recessive) . 
2Numbers followed by * represent individuals with recombinan t phenotype 
resulting only from independent segr egat i on or cr ossing over between the two 
gene l oci. 
3The hairs of Kebur i exhibited a flattened and curled sha~e which re-
sembled the phenotype controlled by the recessive gene pc (Bernard and Singh , 
1969). This phenotype segregated in a 3:1 ratio among the F2 pr ogeny from 
crosses with Galland and T41. Tests for allelism to known pc geno types have , 
however, not been made. 
Table 2 . Estimated recombination frequencies for glycinin and S-conglycinin 
subunit gene loci and lipoxygenase i sozyme gene loci 
Isozymes or 
Subunits 1 
a ' ,a 
a , S2 
a,a2 
A5A4B3,a' 
Gene loci2 
Cgyl ,Cgy2 
Cgy1 ,Cgy3 
Cgy2,Cgy3 
Gy4,Cgyl 
N 
268 
82 
82 
120 
249 
205 
20 
±R 
50 ± 3 
50 ± 6 
1 ± 1 
45 ± 6 
53 ± 4 
54 ± 4 
50 ± 11 
Source data 
Davies et al., 1985 
Davies et al., 1985 
Davies et al., 1985 
Kitamura et al . , 1984 
Davies and Nielsen 
(unpublished) 
Davies and Nielsen 
(unpublished) 
Cho and Nielsen3 
(unpublished) 
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Table 2. Continued 
Isozymes ?r 
Subunits Gene loci
2 N ±R Source data 
21 47 11 Cho and Nielsen 
3 
AlbB2,AlbBlb Gyl , Gy3 ± 
(unpublished) 
Gyl ,Gy4 20 43 ± 11 Cho and Nielsen 
3 
(unpublished) 
21 50 11 Cho and Nielsen 
3 
AlbB2,A3B4 Gyl , Gy5 ± 
(unpublished) 
Gy3 , Gy4 20 36 ± 10 Cho and Nielsen 
3 
(unpublished) 
AlbBlb'A3B4 21 50 ± 11 Cho and Nielsen 
3 
Gy3,Gy5 
(unpublished) 
Ll , L2 Lx1
, Lx
2 
74 < 1 Davies and Nielsen 
(unpublished) 
Ll ,L3 t x 1 , Lx3 
247 53 ± 5 Davies and Nielsen 
(unpublished) 
L2,L3 Lx2 ,Lx3 75 43 
± 9 Davies and Nielsen, 1986 
Ll , a ' Lx1 , Cgy2 228 48 ± 4 Davies and Nielsen 
(unpublished) 
L
3
,a 1 Lx
3
, Cgy
2 
228 46 ± 4 Davies and Nielsen 
(unpublished) 
1rdentification of glycinin subunits is based on protein sequence studies 
with subunits from cultivar CX635-l-l-l (Staswick et al., 1981) . Variability 
i n primary structure ~xists among cultivars. 
2Fishe~ and Goldberg (1982) used the symbols G1,G2, and G3 which corres-
pond to Gy1 , Gy2 , and Gy3 , respectively. Gyl and Gy2 a r e tandemly linked 
(Fisher and Goldberg, personal communication). 
3Based on r estriction fragment length polymorphisms between the cultivars 
Forrest a nd Raiden. DNA pr obes containing coding sequence for Gy1 or Gy 
(cDNA probes) or Gy
3 
(genomic DNA subclone) were hybridized to DNA from t2 
plants from Forrest x Raiden crosses . Leaf DNA was purified by the method of 
Dellaporta et al. (1983), except that CsCl2 density gradient centrifugation 
was used as an addit i onal purification step . Three to 5 µg of diges ted DNA 
was transferred to nylon membranes by a modificat i on of the procedure describ-
ed by Scallon et al. (1985). Prehybridization and hybridization were perform-
ed under conditions where cross-hybridization of the related probe DNAs were 
observed to be negligible (5x SSC; 50% formamide at 55°C; SSC in 0.15 M sodium 
chloride , 0.015 M sodium citr a t e, pH 7.0). The membrane was washed at 60°C 
in 0.1 x ssc , 0.1% SDS. Additional experimental detail will be contained in 
Cho , T-J. Ph.D. thesis. Purdue University, West Lafayette , IN 47907 (in 
preparation). 
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